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This proxy will be voted as directed. Unless otherwise indicated above 
this proxy will be voted for the resolution confirming the agreement referred 
to in paragraph 4 of the notice of the said meeting and in the information 
circular for such meeting, receipt of which is hereby acknowledged, and for 
the resolution ratifying the omission of information as to sales or gross operat- 
ing revenue from certain financial statements as referred to in paragraph 5 of 
the notice of the said meeting and in the said information circular. If any 
amendments or variations to matters identified in the notice of meeting are 
proposed at the meeting or if any other matters properly come before the 
meeting, this proxy confers discretionary authority with respect thereto on the 
nominee hereby appointed. j 


DATED this _ -  <ptay., oF | January, 1969. 
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NOTE: 1. This form of proxy must be dated and executed by the appointor 
or his attorney authorized in writing or, if the appointor is a cor- 
poration, under its corporate seal or by an officer or attorney 
thereof duly authorized. 


2. This proxy is solicited by or on behalf of the management of the 
Company. 
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Remarks by 
Commissioner 


at the 
1969 Annual Conference of the 
Atomic Industrial Forum 
san Francisco, California 
December 1, 1969 


AKC URANIUM POLICIES 


Mrpacnemiietowie LLowparcicipantsadiy. this, Session..on 
uranium, ladies and gentlemen, L am glad ito have this 
opportunity to take part in the Atomic Industrial Forum's 
annvads. conterence,..., the, echneduling,of..the. session. ion 
uranium early. in. chs: conherence, is. appropriate... Lt 
underscores the basic importance to the nuclear industry 
of whe: continued availability cofeuranium at iacceptable 
COStS. Otlherns ion. this program. wild. deal withe the 
economics of exploration for and exploitation of uranium 
deposits. My own assignment is to outline my thinking as 
one AEC Commissioner on proposed programs and policies 
which may bear directly on the adequacy of future uranium 


supply. 


There has been much discussion and even more speculation 
on the timing of the removal, either wholly or partially, of 
the existing restriction on the enrichment in Government- 
owned plants of foreign uranium for domestic uses. Similarly 
much has beén said: and written on possible approaches to the 
disposal of excess Government uranium stocks. 
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Prospective Government actions in these areas are, 
of course, important to all segments of the nuclear 
industry, not only to the uranium producers and the 
ultimate consumers, but to suppliers of nuclear plants 
and “components as well, *Unwise or ill-timed actions could 
tend to restrict needed exploration or investment in 
production facilities on’ the required time’ schedule, could 
create future uranium supply problems and could possibly 
limit the rate of growth of nuclear power. Bheme®ore= we 
i and 
O LEWC 
are endeavoring to obtain all the facts we can, and to seek 
thevadvice or those affected by proposed actions. 


As you know the Commission has been considering both 
Matvers (hor some time .» ol had hoped’ that consideration of 
these problems would have reached the point where I could 
discuss them today in detail. But as things now stand I 
wii icontine my remarks to an outline’ of my own current 
Chink ieee remingine, your that until we are ready to submit 

‘proposed plans for.comment, my remarks must not be 
regarded as proposals. 


Two. .Unouents, snould be borne in mind. First, the 


ranium industry. There is no simple answer to the 
ee earn ne ey att Oe alae to male 
U Ko a “excess of 
foreseeable neoae dob 18 we held a drinavely Jeloeias 
immense value precludes this solution to the problem but it 
also dictates that they be handled prudently, keeping in 
e mind the needs of the industry as well as the interests of 


S7xaht the taxpayers. ! : 


Recent projections and extrapolations indicate that 
the long-term outlook for the uranium producing industry | 
remains good but we att recognize that the 


States 


pessimistic about long-range uranium availability. Drilling 
Wild reachianiall=time high ‘this year, on the order of 


(more) 
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Asve- TesuLr Of ‘slippage in reactor construction 
schedules and other factors, the uranium purchase commitments 
of some utilities and reactor manufacturers are in excess of 
current needs, resulting in @peess=imuentomiesawhdch may not 
be yeas down us ens levels for several years. @xmememsé 


I i cw RISE 
CE a naillliiicisioniaaicinnienina meter 
COolilLce. .onere are also “the 


excess stocks of uranium “held Dyethe woo. end "Canadian 


Governments. Much of the U. S. Government surplus was 
accumulated during the recent period of declining national 
OS eyee Needs wlth purchase during @ period of minor 
commercial demand helped sustain the producing industry. 
Lede aefailnst unis backdrop that we are viewing the problems 
posed by the present restrictions on“the.enrichment of 
Pore en Uraniumeand the existence of large surplus stocks 

Cie Uranium pn ACI nvyentory 


fhe Restrictzon on Enrichment of Foreign Uranium 


Under Section 161 v. of the Atomic Energy Act, the 
Commission, to the extent necessary to assure the maintenance 
ef a viable. domestic uranium industry, may not offer 
Sniacumentyservices rer source or special nuclear materials 
SUP CVeClLeOJOr re ee rene etor Use 1n domestic’ reactors. At 
the present time, the Commission is offering enrichment 
Services for orerengurantum only if che enriched SR eae 
is to be re-exported. 


The purpose of the restriction was to assist the domestic 
uranium producing,industry to weather a period of low 
requirements. 

. he Act 
and its Jegislative history provide only that the 
YTeRatriGgtion Chicmrrcomeic, Siould remain in force for a 
limited period ‘in order to preserve in being an industry 
which is capable of responding and expanding to meet the 
needs of the future. The Commission has announced in the 
DaSt uel UC Macerads tO keep this restriction in effect 
only.so long as necessary, and that it will announce plans 
sink jae baer removal GuuGenmimmadwenee=es=pesserhlc. This policy 
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has not been changed. Removal or relaxation of the 
restriction would constitute a revision of the Uranium 
Enrichment Services Criteria. Commission decisions on 
this matter must be submitted to Congress for a period 
of 45 days prior to formal establishment. 


The questions remain - how and when? Domestic sales 
comme-tments ror" 19/0" are about, 13,000 tons of U3208. 
However. ar cel, compre clon. OL Abe, purchases, in 1970; there 
Wiib be a substantial drop in sales’ for domestic producers. 
The production capacity of the industry will be well above 
sales commitments. Since the requirements for commercial 
uranium for the early 1970's have largely been filled, this 
condition will continue for a few years. During the same 
period foreign production capacity will be well above 
foreign requirements. 


Thus, simbhemresbrietionsweremtowbemremoved entirely 


i uranium 
Chat COULD dadilinel. 
j i i Peavpacy coy. COULO Nave a 
severe adverse erfect on the domestic uranium producing 
PHUUSULrYy. = ho oe COmseavence, funds’ for the conduct of 


LUrGaer sex lorealron programs /mignt “be curtailed, 


Ni eT eee en mltiailiialanicopia tailed +0" 
ABest RUAET LE - PQC ee lei Or Une .mpecy Ol “tne action on 


Chevrole reor ove COomestrc industry would be more 
Gtosety Controlled.  Furchcer., Che commencement of “removal 
OF "Che" YTeoUnleuLOmecuraroccur perhaps several years 
earlier than if the restriction were removed in a single 
step. : 


Various methods have been studied for allocating the 
jugnGLey CL PLOrelonairantum tice WOULG De accepted Tor 
enrichment by AEC under the approach of a graduated 
scnecule for relexgtron, and removel (or restrictions.” The 

1 O 
e i Wile to those 
furnishing uranium for enrichment. Under such an approach, 
each company requiring enrichment services could, if it 
Wirenew ss furntst ae feed for 8. speci 1c. order under an 
enriching services contract up to a stated maximum 
permicesi ble proportion Of uranium of Toreéign origin. 


In view of the large forward delivery commitments 
that have already been made by some domestic producers, 


(more ) 
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there are some consumers who do not need to make further 
uranium purchase arrangements for some years to come. 
They might not be interested in purchases of foreign 
uranium in the near term unless prices were low. 


Other consumers, however, have not yet made uranium 
purchase commitments to cover their requirements and 
might be interested in using foreign materials to the 
extent permitted. In view of the probability, that there 
will be a limited remaining market over the next five 
years or so, the long-term domestic purchase arrangements 
already made, and the accumulating surplus of some 
consumers, there-is, the possibility that iunder asimple 
quota system foreign uranium might absorb the remaining 
domestic market. 


To assure that a part of future sales would be made 
by domestic °producers, the plan might need to.contain a 
provision that the foreign uranium feed supplied for 
“enrichment for domestic use must. be accompanied by a 
specified proportion of domestic uranium procured and 
delivered’ under new purchase agreements made. after a 
specified date and which represent additional procurement 
Commitments. LU would be themintent that such iadditional 
purchases; woulda be from domestic primary producers, would 
be derived from domestic mines, and would represent an 
. addi tionaimmarke...tor) the domestic: uranium producing 
Industry. s Unger ThisGeapproach, -reactor; manufacturers and 
-utilities holding excess inventories of domestic uranium 
could, of Course , “continue to have sucht material. enriched, 
but they would have to make new domestic purchases to the 
extent specified if they wished to use foreign uranium. 


This type of provision would .serve two objectives... It 
would reserve a proportion of the additional market, 
whatever its sive jimi or ‘thendomestsc- producer. «Lt.also 
would permit the AEC to specify a larger percentage of 
uranium of foreign origin at the outset than would otherwise 
be possible. Thus, the consumer in need of uranium would 
be able to make firm long-term contracts for future delivery 
of significant quantities from both domestic and foreign 
producers. As the need for new purchase arrangements 
increases, the total tonnage which may be obtained from 
foreign sources would increase also. 


chsntnminibielestepsinathesLifting,of the restriction, 
+S 
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beginning in 1973, specified amounts of foreign uranium 
provided that it is accompanied by specified amounts of 
domestic feed derived from new purchases additional to 
present purchase commitments. The initial amounts of 
foreign feed permitted would be established conservatively 


in order’ to, avoid possible serious injury. to the domestic 
industry. ini i en 


is for foreign 

y oo. .virom time 
to time, perhaps annually, the Commission would review the 
Heea for conuiniuing the residual, restriction.andy as 
conditions permit, increase: the proportion of foreign 
uranium that would be accepted. 


a 


ihe ourplus Uranium Inventory 


AS the result of; carlier cutbacks ,in,the production of 
fissionable materials for national defense, the AEC will 


have a substantial surplus, currently projected for 


ire Maver ratwik. be tn VvVariougs1orms.. Larsel y-uranium 
concentrates and/or UF6. The quantity is subject to many 
ice tEamitwec Witch. oben 1 ron sune Oil Vantin of yestamnea tins 
long-range Government requirements. 


PLAN ates oWetavaved: i Mame hi 0 mu ake into . 
"aC @@in he remaining..marke or domestic production and 
the errect on, such market of the. relaxatLon oO. emoval of 


Cie resuricu on Of .Ooreton Uumanium,... [ti S anticipated that, 
ONnCe ARC Opspocdle erin, wiewduanlLities: offereds forvsale 
would be based on.a sharing of further market growth. 
Because of the large quantity involved and its potential 
market impact, the disposal of AEC uranium will necessarily 


extend over a period of years. nner 


toward the end of the disposal program. 


In order to provide assurance to the uranium mining 
industry that Government sales will not be overly burden- 
some, I have been considering two limiting conditions on 
annual sales; One would limit the total, amount offered 
for delivery in any year to a fixed proportion of: the 
GFOta. projec Led .domesticlurequirement+ ion thateyear. . The 
other would provide that the increase in the amount: to be 
offered for delivery from one year to the next would not 
exceed a fixed proportion of the projected market increase 


(more) 
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In view of the normal industry procurement lead times 
in contracting for uranium, it will be necessary to 
establish offering dates several years earlier than the 
delivery dates for the material. 


We have been in the business of estimating forward 
uranium requirements for some years now, long enough to 
realize Lie ditriculties uncertainties, and inevitable 
ImpLeci aio. @Lepredicting, the Tuture., even in such a 
limited area. We know that flexibility is essential if 
any long-range plan is to be administered effectively. 
thenetore, the AEC should retain the flexibility to revise 
its disposal plan as may be necessary should major changes 


occur, in; {He sdomestic Ofr_Loreign supply .or requirements 


Situation. Any proposals for substantial changes in these 
areas,would be: issued.for, public comment before adoption. 


On “the pasis of the present market outlook, including 
the. possipie eliect-of relaxing. the restriction on foreign 


uranium, DLewould expect that deliveries from our stockpile 


SE ccuapapancnesrecd ty 
offered might have to, be quite sma a year and 


DOcsi DA were firs, few ensuing, years So as not to affect 
# adversely either the market or the market price. TP would 


What we are seeking is a long-range plan designed not 
Onlin FO. Dern Geadtaposak Of Government. slLOCKS on a basis: that 
WiLL not be damaging to the industry, but also to provide 
the industry with a reasonable basis for its forward planning. 
bw neo coer Live: plans. winen J wisualize, the amount to be 
offered for delivery in any year would not exceed a 
percentage, perhaps up to one-third, of the total projected 
domestic requirement for that year. Further, the increase in 
the amount offered for delivery from one year to the next 
would not exceed a reasonable percentage, possibly up to 
one-half, of the projected concurrent increase in annual 


(more) 


PCN TE ENR =O ERROR RRO amp icy 


Le TE NORE RYE 4 we 


L BT Ate 


ve L fhe my? | 


i, | 
fe 
ie 

‘ 
* 
} ‘ A 
bl ( 
%<) 7 
P 
‘ 
: ” 
7 F 
, 
A 
- 
; 
<_ 


i,“ s 
wy : 
oa 


Ane es 


t i. es | 
on Liaw 
Voi i ‘i 
Ca weit. ME 
i (ere tte 


4. rigour? ri 
ia SLs 
iad, Pong 
» bt =O 


en 
Comestic (requirements. «If our) projections of annual 
CoouULremenus are reasonably Close to the mark, it is the 


latter limitation that probably would be controlling in 
the early years ; 


It appears: that the most practicable way of. handling 
thevinitial sales would ,be.on,a bid: basis...) Producers.as 
well as consumers, and foreign as well as domestic 
Companies Or Andividuails, could bid on jthe, material, 
Material purchased for export would be subject to the same 
Searesuards requirements as if 1t were obtained from any 
Guner foource an the U. 6. 


Wethave-received a few preliminary suggestions from 
the industry for alternative approaches to the disposal 
PCODLEMm. ou. We Woulid.expech, to wreeeive morevarfter ther industry 
has had an. opportunity to analyze .a.specific AEC proposed 
plan. 


me.) Tne Commission Ls 
Wwoerliner CO Consider ovher alternavives which appear workable 
emo Mredscsnavle mre sincerelywinvaive “aliseoments “of. the 
industry tovexamine the proposed plans when they’ are 
announced and to make comments, suggestions, or even propose 
new approaches to the problems. We are well aware of the 
Importance towthemmuclear power industry of the .decisions 
the AEC. must make. To, the extent possible, we: would like. to 
bevessurea Chateime plans finally sdopted represent the best 
Ghat Gan be devised... and are inthe best interest of the 
NeztLON? 


Now a word on procedure.» In response to industry 
SSCesb.0Ns65\; the, propoesecenplansine hating: both: to the 
nehaxation. of, the  restriction.on* thevenrichment. of \ foreign 


uranium and.on disposal of surplus 1 tbe 
; an a 
Following receipt and review oF ‘ j incorporating 
such ace WE po publ shed inthe 


Rate cera providing’ amply opportunity for 


comment. 
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-- URANIUM IN EFHE SEVENTIES -- 
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I welcome this opportunity to talk with you about a common 
interest, -the mineral uranium and the development of its potential as a 
primary energy resource. The development has just begun; but at a rate 
that has exceeded even the most daring expectations of the proponents of 
nuclear energy. 


This rate of acceptance of nuclear energy for electric 
power generation creates a market environment quite different from all 
previous experience of utility company and uranium producer. New 
situations, in which some factors are not clearly definable, can lead to 
incomplete understanding between producer and consumer. It is quite 
possible, gentlemen, that this condition now exists between some European 
utilities and Canadian uranium producers. I express today the viewpoint 
of a Canadian producer; I will describe the advantages we can offer 
Germany in energy resources and the challenges we face. In turn, 

I hope during my visit here and in subsequent visits to your country to 
acquire a deeper understanding of your viewpoints, your concerns about 
uranium and the challenges you face. 


The number of nuclear units in various stages of construction 
or on order, plus tentative plans for others, already makes an impressive 
total. In North America alone the number exceeds 100. This nuclear 
commitment leaves little doubt about the acceptance of uranium as a 
competitive fuel. The outlook in Germany also is bright; I am told by 
various informed sources in your country that by 1980 there will be 
20-25,000 Mwe. in operation and the cumulative U308 requirement could 
then be in the order of 40,000 tons. I understand that Dr. Liebruck later 
today will discuss in some detail the outlook for energy conswmption and 
power generation in Germany and I look forward to his analysis. The 
rate of growth in Germany will place it in the first rank for nuclear 
commitments, and make it the third largest world market for uranium. 


In the decade now dawning more uranium will be required 
by utilities than was produced prior to 1970 for all purposes. Where will 
it come from? It is evident that few countries will be self-sufficient. In 
fact, most reserves are found in four countries, -Canada, United States, 
South Africa and France. The African countries, Gabon, Niger and 


Central African Republic account for more than half the remainder. 
Although this distribution is not likely to remain static, the United States 
and Canada can be expected to maintain their leading positions because 
of the intensive effort, exploration skills and favorable potential in North 
America. 


Canada, with large reserves in excess of domestic 
requirements has an unique position, - a position which should be of 
real advantage to German utilities as they seek assurance for their long 
term needs. The principal Canadian reserves are in precambrian quartz - 
pebble conglomerates in the Elliot Lake area of Ontario, a famous area 
which is the home of the Denison mine, the largest single uranium deposit 
known. Canada has many other areas of great potential and the search is 
both intensive and wide-ranging. I believe it reasonable to expect a 
common bond to be established between Germany and ourselves. Our 
interests are complementary. We can help to provide the uranium that 
will be needed for German power plants. Above all, we can assure long 
continuity of supply. 


Production Rates: 

We already have many points of agreement with utilities. 
Foremost is that a very high level of production, - much higher than the 
present level, - will be needed to meet the uranium requirement of the 
seventies. To be more specific, the present annual output of all world* 
producers is about 23,000 tons U308. How does this compare with early 
demand? In late October of this year the United States Atomic Energy 
Commission published revised estimates of world uranium requirements. 
Their current figures indicate demand growing to 34,000 tons per year by 
1975, 72,000 tons per year by 1980 and 124,000 tons per year by 1985. 
Estimates by European agencies (ENEA) for the same periods are higher; 
for example for 1975 they estimate a world requirement of at least 40,000 
tons per year. In your own research, some of you may have developed 
somewhat different estimates — possibly even higher ones. But whatever 
the criteria, the mining industry is presented with an enormous challenge 
to increase production rates in a very short time. And time is a key factor 
in meeting the challenge. Within weeks we will be entering the decade of 
the seventies, - an era of great promise, - an era of critical importance 
to energy development here and in North America. 


I have given first importance to annual production rates 
because it is nuclear fuel, not ore reserves, that will be needed by your 
reactors. Ore reserves give continuity to production but reserves, 
however large, will be no comfort if production facilities are not ready 
in advance of your reactor needs. There are physical limitations that must 
not be passed over hastily. Ore reserves are not 100% recoverable; in 


* excluding communist countries 


most cases 80% extraction will be maximum. An increase in the rate at 
which reserves can be extracted is directly dependent on an increase in 
processing capabilities. It follows, then, that incentives must be attractive 
to stimulate the creation of new production facilities and the expansion of 
existing plants. Attractive incentives mean selling prices that will give a 
satisfactory return on the capital that must be invested to create the 
facilities. For mining companies the return on investment must take into 
account the high risk inherent in mineral search and mine development. 

It is not unreasonable, in view of this risk, for investors to require a 
return higher than for other business ventures. 


The previous speakers, Dr. Wilke and Dr. Hampel, have 
reported very thoroughly on uranium deposits and on exploration methods 
and I have been asked to speak about problems of future supply. I prefer 
to refer to them as the challenges of future supply. A distinguished 
management consultant, Peter Drucker**, points out that results are 
obtained by seizing opportunities, not by solving problems. Resources, 
to produce results, must be allocated to opportunities, rather than to 
problems. Mr. Drucker does not advocate shrugging off all problems but 
he does emphasize that the real question is how to find the right things to do, 
and to concentrate resources and efforts on them. What, then are the 
right things for the mining industry to do? What are our objectives? I 
will try to set them out clearly. This will be helpful I think, not only in 
defining our challenges but in showing how closely related our objectives 
are to the objectives of utility companies. These are the things I want to 
talk about today. Also I cannot overlook frank consideration of the market 
stages through which the industry will pass. Agreement on common 
objectives and on probable market patterns can be the first step toward 
effective action to offset potential problems of supply and demand. 


The mining industry has three basic objectives: 


& First, to ensure that adequate uranium reserves are 
found and developed. 
8 Second, to create the physical means to produce uranium 


concentrates at a rate and price which will satisfy the 
requirements of the utility companies. 
& Third, to obtain a favorable return on money invested. 


Obviously, the effort expended on the first two objectives 
will be directly dependent on the third objective, - i.e. the outlook for 


invested capital. 


Uranium supply has a different meaning for the producer 


** Managing For Results ... P. Drucker 1964 


than for the consumer. Electric utilities are concerned with low fuel 
costs and continuity of supply; for them uranium fuel is simply one factor 
in the cost of producing the final product --- electric power. To the 
mining company, uranium --- as a concentrate or partly-processed fuel, 
--- is a final product. The mining company's paramount concern must 
be to obtain a favorable rate of return on money invested in finding and 
producing uranium. A balance must be found between the fuel costs 
objectives of the utilities, and the financial objectives of the mineral 
producer. 


In the seventies we must expect serious supply problems 
if producer and consumer allow uncertainties about each other's policies 
to defer positive action on fuel supply. And without doubt uncertainties 
will delay development of new orebodies if short-term, wait-and-see 
policies continue to prevail in Europe. Indeed I believe we are now ina 
critical period for decision-making. No misunderstandings on these points 
should be allowed to persist. 


We must expect that the uranium market will pass through 
four predictable stages. Let us examine the characteristics of each stage 
and the alternatives that are open to buyer and seller. 


lee eo In the first stage, just recently concluded, production 
rates were in balance with demand, and there was unused 
capacity. This was the doldrums, - the interim period 


between the military market and the industrial market. 
The industry's heritage from this stage is a strong 
position in ore reserves and established production 
facilities. Indeed, the world enters the new nuclear era 
with great advantages. 


2. - In stage 2, current production rates will exceed current 
consumption rates. Temporary oversupply will result 
from the phasing-out of government stockpile contracts 
and the rejuvenation of mines in preparation for increased 
demand. The industry is in this stage of temporary over - 
supply now. 


3. - In stage 3, production rates and demand will be in very 
close balance with production facilities operating at maximum 
or near-maximum capacity. This is the healthiest stage 
for the nuclear industry, - one which will be reached in the 
early seventies. This is a stage which we must attempt to 


prolong by incentives for the expansion of production 
capability. 


4. - Stage 4, in which production rates will be insufficient 
to meet the requirements of all consumers, should cause 
all of us real concern now; it is quite certain, in my view, 
that we will reach this stage well before the end of the 
new decade, - possibly by mid-decade. Its effects are 
predictable, but they can be deferred, - possibly even 
offset, - by positive action in 1970-71. Stage 4 will be 
reached much too soon if there is failure to take early 
action to stimulate capital investment in production 
facilities. 


The characteristics of the current stage, - stage 2, are 
temporary oversupply, price uncertainties and shadow boxing by consumer 
and producer as they attempt to gauge the rate at which needs of the 
utilities will develop and the ability of the mining industry to find more 
uranium ore. But shadow boxing is no substitute for action. Much attention 
has been centered in the last four years on these important factors. Much 
less attention has been given to the key element, incentives for increasing 
production rates in the 1970's. During stage 2 it is understandable that 
there will be some quantities of uranium offered for early delivery at 
unusually attractive prices. Infact, prices are being offered by some 
producers at slightly above operating costs. Why? Because some 
companies must have immediate revenues; they are sacrificing long-term 
development and exploration. And it is possible for one to be misled into 
concluding that these prices are representative of what the market price 
should be, and hence a base for determining price levels in the continuing 
market. 


We must be realistic about current conditions. This is 
a transitory stage whereas the operating life of reactors will be concurrent 
with stages 3 and 4. I believe that we must all be vitally concerned with 
establishing optimum conditions, insofar as we can, to offset future supply 
deficiencies and the unstable prices characteristic of stage 4. 


I am convinced that it will be to the best advantage of all 
participants to ensure that stage 3 is not also short-lived. Our resources 
must be allocated to opportunities. The future is being made today, largely 
by decisions you and we are now making. 


I have emphasized that the objectives of the mining industry 


are to find and develop adequate reserves and to create the physical 
means to produce uranium concentrates. You are aware by now of how 
much emphasis I place on economic incentive for attainment of these 
objectives. Because we ask for action by utilities it is fair to ask some 
questions of the mining industry: 


@ What is our industry doing about its objectives ? 
® What results can we report? 

@ What will be effects of new discoveries ? 

®@ What factors will affect their development? 


As one concerned with these questions daily, I can say 
that the response to the challenge of finding new uranium deposits has 
been action on a massive scale. Effort, money and skill are being 
applied logically, thoroughly and intensively. This response has been 
spurred, not by current prices and consumption rates, but by the shape 
of the demand curve for the seventies and the expectation that economic 
rewards will justify the vast expenditures of money and effort. In 
North America nearly every major mining company has a uranium 
exploration program; many oil companies with their vast resources 
have joined the search. The interest is international; European and 
Japanese companies are active participants, often in joint ventures with 
North American mining companies. As an example, Denison has joint 
projects in several areas of Canada, the United States and Guyana. 
International participants in our projects include the utility companies 
of Japan, several American oil and mineral companies, and Somerin 
of Italy. Denison is applying its resources to finding new deposits 
because the opportunity must be grasped now. Our assessment is that 
the nuclear. industry will need much, much more uranium than we and other 
producers can deliver from existing orebodies. And our partners in joint 
ventures share this strong belief. 


Exploration programs, especially in new areas, must be 
carried out in several phases spread over several years. The time factor, 
of course, is a most important element and there really has not yet been 
sufficient time for most programs to reach advanced stages. Discovery 
holes of undetermined potential have been reported by some companies 
but confirmed tonnage estimates are lacking. We must wait for more 
information before any objective assessment of possible new reserves 
can be made. Undoubtedly, the lack of early spectacular results is 
bringing the sobering realization that new deposits will be even more 
difficult to find than was generally expected. More time and additional 
expenditures will be needed. But if new discoveries continue to lag in 
1970 and major utilities persist in reluctant supply policies, we can 


expect a deferment of massive effort. Reluctance to commitment on the 
part of utilities certainly will have a cooling effect on exploration effort. 
I believe this already is happening. Indeed, this cooling of effort may 
well be too rapid for the best interest of the nuclear industry. 


dhe Eifect of New Discoveries: 

Will exploration effort result in temporary oversupply 
through the seventies? I think not. As I have pointed out, supply is 
dependent on production facilities. It is unlikely that new deposits will 
be developed and new concentrators built until there is reasonable 
assurance of profitable operations. The view has been expressed that 
discoveries of large deposits will keep the selling price of uranium 
depressed to current levels. In my opinion this is an erroneous view 
for the expanding market we all envisage. Of course, large high grade 
orebodies, if not geographically remote, will be more profitable than 
the average mine. Such deposits are rare indeed, and if discovered will 
not be numerous enough to ''take-over'' the huge market of the seventies 
and eighties. Average grade deposits will be needed. The economics 
of average deposits in the seventies will have far more effect on price 


than will occasional ''super-deposits''. More uranium deposits --- and 
good ones --- will be needed. Their effect will be to increase the supply 
of reasonably priced uranium; this is one of our basic objectives. Existing 
Canadian deposits, --- in particular Denison's massive orebody, --- can 


play an important role in stabilizing price and supply. 


Development of New Discoveries: 

International interest is focussed on exploration efforts; 
there is great eagerness for the ''bonanza''in anew area. I do not doubt 
that new discoveries will come; this is what gives mining its great 
fascination. After the initial enthusiasm, new discoveries must be probed 
and their economic potential thoroughly examined. Only then can financial 
and production decisions be made. Even before discovery we know certain 
economic facts about potential areas. We know for example that some 
promising areas are geographically remote; deposits in these areas must 
be numerous or large or high grade to support the costs of remoteness. 
Only the most exceptional deposits in these areas will be able to operate 
profitably in the mid-seventies, because of the cost of providing new 
services, transportation, accommodation and supplies. 


Will mining face special problems in northern areas? 
Yes, there will be disadvantages but I do not foresee unusual operating or 
technical difficulties. Surface and underground operations can be successfully 
carried out in a northern climate throughout the year. The real problem 
there will be additional construction and operating costs that mine 


operations must support. Of course, not all new deposits will be in remote 
areas. There is much new effort in familiar established districts. There, 


problems of new mines will be mainly those of costs associated with 
greater mine depth. New deposits in these districts are likely to be 
deeper, harder to find, and to require underground operations. 


Areas with favorable potential for uranium deposits are 
not restricted to North America, of course. In some mineral-rich 
developing countries the political and resources investment climate is 
so unsettled that it poses a principal obstacle to exploration and mining 
development. Political unrest, high taxation, the possibility of expro- 
priation and artificial exchange rates are the principal deterrents. 
Canada, with a long history of political and economic stability and 
fortunate in its mineral potential, will continue to be a reliable long-term 
mineral exporter. 


A recent study* has detailed cost comparisons for uranium 
produced in new plants versus existing plants. Three examples were 
considered: 1) ''First-generation'' plants which have survived from the 
early 1960's. 2) ''Second-generation"' plants which have existing reserves 
but no plant and 3) ''New-generation"' plants which must find the reserves 
and come into operation in virgin areas dependent solely on the free market. 
For a surface mine with 20,000,000 lbs. reserves the author finds that 
uranium from the 'New-generation" plant will cost $2.75 per pound more 
than from a ''First-generation" plant. The ''Second-generation" plants 
will have costs approximately $1.00 per pound higher than the ''First- 
generation" plants. Although this is a specific example and not universally 
applicable, it does attempt to quantify the cost advantages of the opt lig les 
mine and the additional cost per pound that must be borne by a new mine. 


Methods: 

Mining methods for uranium ore are similar to those 
used for other mineral deposits of comparable geometry and mineral 
value distribution. There will be much more extensive use of large, 
versatile mechanical equipment in underground mines to partially offset 
rising labor costs, and to provide more attractive work conditions. 
Underground ventilation will be more costly because of the high air 
requirements of diesel engines. Can we look forward to technological 
innovations in mining that will offset rising cost trends? Yes, to some 
degree we can. But many underground mines do not lend themselves 
readily to the use of large equipment. The miner is faced with the need 
to break and move ore through several stages and through restricted 
passages. This requires the efforts and attentions of a relatively large 
labor force. The underground miner must cope with restrictions that 
limit choices in method and scale of operations. 


*"Evaluation of Uranium Ventures''! by N.A. Grant, Getty Oil Co. Feb. 1969 


I do not wish to give the impression that the mining 
industry will move forward reluctantly with technological improvement. 
On the contrary, the industry is more receptive to change, and is changing 
its methods faster, than at any time in my experience. In surface mining 
where limitations are fewer, there have been remarkable advances in 
productivity. In spite of our present enthusiasm for technological change, 
I must say quite frankly that physical restrictions inherent in most 
underground mines will limit its effect to a rate that will not compensate 
fully for rising production costs. 


I do not foresee any radically new developments in ore 
processing methods. New uranium mills of the seventies will differ only 
slightly from present mills. Ore beneficiation circuits to discard the 
barren fraction of the mined ore, and improve the grade of the ore before 
it is fed to the mill circuits, hold promise. Some progress in this 
approach can be expected. The best promise for cost reduction lies in 
large scale of operation, and in plant operations at full capacity. 


Government Limitations: 

I have emphasized that we, with large exportable reserves, 
can offer German consumers stability of supply on long term conditions. 
Indeed, German utilities at present have a certain advantage, resulting 
from the dual uranium policy of the United States. As you know, American 
uranium can be sold to foreign countries but foreign uranium cannot be 
imported for domestic use into the United States. cement about 
removaleof=this=restriction is"expected"thissmonth. Current American 
policy hinders the normal development of the uranium market. Unless 
this restriction is soon removed, or substantially eased, the result will 
be great pressures on supply and prices when American utilities are free 
to purchase uranium in the international market. In my view the size 
and growth rate of the U.S. market make it inevitable that Canadian 
uranium will be needed. The intense activity of American mining and 
oil companies in Canadian exploration is recognition of that need. 


How does this affect Germany? An articifial condition 
in the uranium market is created when the principal consumer is excluded. 
A disorderly market condition will result when that consumer re-enters 


the world market at a time of impending undersupply. dfyGerman»utilities» 
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I would not be entirely frank in my comments today if I 


egard several disquieting trends in reacto onstruction 
progre ve. =d much concern this year. ime will permit 
me to mention bri only a few of the highligh pacern centers 
mainly on the economic effect of construction delays caused by manu- 
facturing difficulties, and on capital cost increases. Public concern 
about urban plant sites and thermal effects also have come to the fore - 
ground this year. But these are growing pains. None present 
insurmountable barriers, - technical or economic. The principal 
factors which led to enthusiastic adoption of nuclear power have been 
vindicated. They were: 


& the need for clean new fuel sources 

@ the need for additional safe, reliable generating sources 
6 the advantage of site independence from fuel source 

& low cost energy 


All these expectations have been achieved except for 
slowness of acceptance by the public of urban siting. As more nuclear 
plants come on stream successfully, operating experience will counteract 
public uncertainties. We can expect, with confidence, that current delays 
will be overcome. Indeed several of the largest utilities in the United 
States have privately expressed to me their confidence in an enlarging 
nuclear commitment for their companies. Additional power and a healthy 
environment are compatible goals. Indeed, the advantage of nuclear 
power is that it has much less effect on the total environment than other 
sources of energy. 


I have made the observation that resources, to produce 
results, must be allocated to opportunities. At Denison we have accepted 
this challenge and have undertaken a planned program of improvements 
coupled with long-term mine development projects. We have concentrated 
on improving each of the principal elements in the mining cycle including: 


8 the drilling, breaking and ore handling 
* 


@ the loading and haulage of broken ore 


We have also completed a number of long underground excavations, 
"arteries'' to provide access routes and ventilation passages for new areas 
of the mine. These large excavations are costly but essential for the 
development of the mine in accordance with our long-range plan. Much 
new equipment has been installed. This includes new leaching facilities 


1a 


in the surface plant, high-capacity conveyor network, an underground 
crushing station, large loading and haulage units as well as new 
equipment for our drill crews. 


In brief, we are applying our resources to: 


@ provide capability for expanded production 
8 open large new areas of the mine for development 
® reduce operating costs and offset rising cost trends 


through gains in productivity. 


We have committed our resources to a program of 
preparedness for the seventies through these actions and through our 
exploration efforts. 


In conclusion, gentlemen, I want to confirm my belief 
that we and utility companies have similar objectives, - we have many 
points of agreement, and we both face great challenges in the seventies 
to meet our objectives. The mining industry is meeting the challenge 
with massive action to find the needed ore reserves. But this is not 
the full answer. Effective action to increase production capabilities 
is highly dependent on future purchase commitments by utilities. I 
hope that frank exchanges of views will help us to reach mutual agree- 
ment on the action needed for the seventies. 


It will be a fascinating period. We look forward with 
you to its challenges. 


Be 
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REASONABLY ASSURED URANIUM ORE RESERVES 
TABLE 1 


Reserves 
Price Range U308 under $10. /Ib. 
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United States i180, 000 
United States (by-product) | 120,000 
Canada 200, 900 
South Africa (by-product) | 205,000 
Sweden --- 

Others 121,000 
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TOTAL (tons) 826, 000 


Source: ENEA - December 1957 
Note: A latér ENEA report (January 1969) shows an ore reserve 


total of 700,000 tons U308 under $10. per ilb. This results 
from exclusion of United States by-product r 
will become available only at a relatively slow rate. 


U308 REQUIREMENTS TC 1980 (Short 


Cumulative Consumption 


+ 10 year reserve 


TOTAL REQUIREMENT 


* U308 - The Outlook for Uranium - by the Energy Division, Chase Manhattan Bank, 
- March, 1969 N.A. - 
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THE URANIUM CHALLENGE 


By Stephen B. Roman 


Chairman of the Board 
Denison Mines Limited 


I am pleased that this society is interested in Knowing 
something about Denison Mines Limited and about its objectives, 
its intentions, and the challenges we see for the future. 


Denison is a young company, born in unique circumstances 
in the early 50's. Our company has an interesting history, all 
compressed into fifteen years. It is a saga based on the romance 
of a great mineral discovery --- now one of the most famous in 
Canadian mining history. The discovery was famous for many 
reasons --- its size, its value and strategic timeliness. It 
was an essential mineral -—-- there were great incentives to search- 
ing for, and developing these deposits. 


It was an exciting period --- a period of great challenges 
to the mineral industry --- a period of great personal challenge. 
But I will not dwell on times and situations now bygone. My 
interest is in the future, as I think yours is too, and I havea 
point to make before proceeding. The largest ore deposit of the 
many in the famous uranium district of Blind River — Elliot Lake — 
as you may have surmised --- was, and still is --- the Denison 
mine. And it was one of the few uranium companies to survive 
the post-boom era of the 1960's, that grey time between the 
military market for uranium and today's industrial market for 
nuclear fuel. 


We will leave the reminiscing to journalists and historians. 
We are now in a new age —-— an age in which nuclear fuel will be 
the source of peaceful energy in vast amounts. Let us look into 
how we can contribute and participate in the development of nuclear 
electric power in this new age. First we must identify the challenges 


—-- and we must decide which ones we must face --- which ones 
are optional for us --- and which ones we are equipped to meet 
successfully. 


First, I would like to tell you briefly about our Company's 
principal interests and resources, and then go on to describe our 
plans and expectations for the future. 


Denison is, primarily, a mining company with uranium 
ore reserves much larger than those of any other company. 
These reserves are all in one mine --- the Denison mine --- 
located in the Elliot Lake district of northern Ontario. It is 
about 100 miles west of the great nickel district of Sudbury, 
and about 350 miles northwest of Toronto. The mine and mill 
have operated continuously since 1957 and have produced nearly 
50,000,000 pounds of uranium concentrates. 


During recent years, Denison has diversified into 
industrial activities and now has substantial interests in cement 
through its holdings in Lake Ontario Cement Company and Canada 
Cement Company. Our oil and gas division in Alberta continues 
to grow. Production last year was just under 1,000,000 barrels 
of oil and 434 million cubic feet of gas. 


We have substantial investments in a number of mining 
companies and in mining exploration companies. Our major 
activities and diversification are set out in some detail in our 
1968 Annual Report which is available here today. 


Our objective in the last decade has been to establish 
a strong, broad base for our company. We expect --- and we 
intend --- Company growth and diversification to continue. 
Nevertheless, the Denison uranium orebody - with 300, 000, 000 
pounds of uranium oxide still to be mined — is our greatest 
asset --- and it will be the key to the real growth of the 1970's. 
It will provide the revenues --- as it did in the early 1960's 
--- to enable us to grasp other opportunities of large scope in 
the natural resource and industrial fields. 


PUTURE OF NUCECEAR POWER 


So our future is closely bound to that of nuclear power. 
Most major electric utilities in the United States, in Canada 
and in other industrial nations have already committed themselves 
at least, partially, to a nuclear future. Japan is the outstanding 
example. There, Tokyo Electric, Kansai Electric and nearly all 
of the other electric companies are committed to major nuclear 
power programs. 


You, gentlemen, have seen so many reviews on the future 
of nuclear power and the subject has received so much attention in 
business papers that I will repress my natural desire to talk to 
you at length with graphs and numbers. National and international 
agencies have clearly documented the acceptance of nuclear power. 
They have projected a truly phenomenal rate of growth. 


Pe 


Some detail, however, is necessary as a background 
to my remarks. Let me present some significant numbers to 
set out the uranium demand situation as briefly as possible: 


c he established mines and mills —- worldwide — have a 
present output of about 23,500 tons of uranium 
concentrates annually. 


ae to meet consumer requirements, the annual production 
rate must increase to 40,000 tons (i.e. nearly double 
by 1975) --- it must double again to 80,000 tons 
annually by 1980. 


Uranium consumption projections, of course, must be 
based on estimates of energy requirements, which are usually 
expressed in megawatts of installed capacity. Consider a large 
American reactor - say 1000 Mwe. size. As a rough yard stick 
to relate uranium consumption to megawatt output, let me point 
out that the first fuel charge is approximately 750 tons for such 
areactor. The subsequent consumption for the same reactor 
is in the order of 200 tons of U8O8 annually. As the number of 
operating reactors increase —-- and the trend is to larger units 
--- the annual uranium requirement will mount quickly. Uranium 
as an essential fuel for the future is evidenced by approximately 
100 nuclear electric plants in the United States now operating, 
or in the planning stages. Their nuclear capacity will be 76,000 
megawatts. By 1980, requirements will have reached 145,000 
megawatts or more; approximately 40,000 tons of U308 will then 
be needed annually, in the United States alone. And the world 


demand is expected to be at least double this amount annually. 5 


More dramatically, --- using a current idiom --- we 
can liken this growth in demand to a rocket blast-off, --- slow —-— 
massive and powerful as upward movement begins —--- then rapid 


acceleration. And, really, this is not an idle comparison. We 
must not forget that we are still on the low end of the uranium 
demand curve --- the industry still has a production capability 
exceeding consumption. But this is a situation that will change 
and the mining industry must be ready for the acceleration in 
demand. We at Denison are ready --- ready by virtue of intensive 
effort since 1966 to prepare the Denison mine for high capacity 
production. And we are ready by virtue of our accessible ore 
reserves and our established plant. 


ee LEU EIEN UEIINRE EERIE EERE 


* Table 5 - Uranium —- Production and Short-Term Demand 
by ENEA and IAEA - January, 1969 
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URANIUM MARKET FACTORS 


Today, I want to express some of my views on certain 
factors and their effects on the nuclear industry --- and most 
particularly on the uranium producer. It is natural that there 
should be international concern about the adequacy of uranium 
reserves to satisfy the demand of the next decade and beyond. 
Reactor installations, although very economical to operate, are 
costly to build and they must have a life of several decades. And 
they must be refuelled regularly - and economically. 


Worldwide growth in energy needs is inseparably linked 
to population. Population growth in the period 1965 —- 1980 in 
the United States and Canada is estimated at 53,000,000 people. 
This alone will bring about enlargement of energy needs. But 
there is another population factor of great significance that is 
less generally realized --- this is the composition of the age- 
group structure of the population. Almost half of this increase 
will be young people — people in the age range 20-35. This is 
the family-formation age group which has the highest demand for 
the products and services of our society. It is clear that population 
and per capita use of energy will make unprecedented demands on 
the electric power industry in the decade just ahead of us. And 
nuclear electric power will be a chief source of that energy. 


The world begins the new nuclear era with a good 
uranium reserves position. Most of the principal deposits are 
located in Canada and the United States. However, it is absolutely 
clear that additional reserves must be found to meet the vast 
requirements of the late seventies. Indeed, construction of the 
major additional production facilities that will be needed is 
dependent on success in the exploration and development of ore 
reserves, yet undiscovered. 


THE DENISON MINE 


But let us get back to Denison and be specific about its 
outlook as a company in this expanding market. 


First, our orebody, while not as high-grade as the 
typical U.S. deposit, is very large --- at 300 million pounds it 
is nearly as large as all the Known U.S. deposits together. 

Our present annual mill production capacity if 6,000,000 pounds 
of uranium oxide. We are considering eventual production 
rates of 9 — 10,000,000 pounds annually for which major capital 
additions to the surface plant would be needed. The present 
production rate is 4,000,000 pounds per year. You can readily 
see that the mine has a long life, whatever the production rate is 
or will be. 
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But potential production rates have little meaning 
unless we --— aS a company -—-- can produce and market uranium 
profitably in world competition. Denison is particularly strong 
in this respect. Indeed a cornerstone of our marketing policy 
is the ability to enter into long-term contracts --- contracts as 
long as 80 —- years -—-- which will ensure utility companies con- 
tinuous supplies of uranium fuel at competitive cost. Few, if any, 
uranium suppliers today have the resources to do this. 


This concept has been accepted by the Japanese utility 
companies with whom Denison has ten-year contracts for 
21,000,000 pounds of uranium concentrates. Deliveries begin 
in July of this year. Most of the processing and enrichment will 
be done in the United States. 


We are also delivering to the Canadian government stockpile 
and have made shipments to West German companies. 


Where will our next markets be? Firstly, we expect 
developments in Europe. Although long-term supply contracts 
have not developed as quickly as originally forecast, the market 
is there. There has been a definite bias to short-term purchases. 
We expect a longer-term outlook to prevail, however. Japan will rely 
heavily on nuclear power and must import all its uranium. They 
have taken a long term view of the market. After detailed study 
of world resources they have taken positive action, in the form 
of 10-year contracts for a portion of their needs. 


The United States, of course, is the most advanced 
nation in the use of nuclear electric power and at least one-half 
of the world's uranium produced before 1980 will be needed in 
the United States. In the near-term the proportion is even 
higher and I will have more comments on this point later. 


MEETING THE DEMAND 


There are several significant questions which naturally 
flow from the prospects of a rapidly expanding market. A 
market which is solidly rooted in two factors --— population 
growth and industrial development. The factors which are 
fundamental in the growth of national economies. 


Questions frequently asked are: 


e will there be enough uranium to meet the market demand 
at a reasonable cost? 


e where will it come from? 
® will there be an oversupply that will depress the market? 


e how will Denison be affected by market factors --- in 
particular, by new ore discoveries by other corporations? 


For the first question, the answer is short. Most of 
the world's known economic uranium reserves are in Canada, 
the United States and South Africa. South Africa's uranium is 
a by-product of gold mining which will limit production from that 
country. 


Canada and the United States, then, are likely to be 
the principal suppliers for some years —-- followed by uranium 
From new deposits in other parts of the world where Canadian 
and American companies are now active in exploration. 


Nearly every major mining and oil company in Canada 
and the United States entered the search for uranium reserves. 
The result is that --- in comparison with the original boom of 
the 1950's --- more money, --- more drilling --- and many more 
skilled people are involved in the search. 


Denison is one of the most active companies in the search 
for new orebodies. It is fair to ask. --- Why do we need to be? 
--- Why not limit our exploration effort and rely on our massive 
Elliot Lake reserves and established facilities? Very bluntly, 
gentlemen, the market is going to need much, much more 
uranium than we and all the other producers can deliver from 
existing orebodies. We have the skilled people, the technology, 
and the financial strength to participate in the nuclear market 
beyond the capabilities of our present mine. And we are not alone 
in this concept of the market; we have found great interest and 
desire on the part of major international companies to participate 
with us in this search. We have good partners in joint ventures 
in Canada, the United States and South America. 


e Principal electric utility companies in Japan are jointly 
exploring with us in Colorado and in British Columbia. 


® Atlantic Richfield Oil and International Mining Corporation 
are with us in the exploration of more than 1,600,000 
acres in northern Saskatchewan, well Known as the 
Wollaston Lake area. 


e Very recently we began a joint venture with Phillips 
Petroleum Company for exploration of more than 
827,000 acres in northern Saskatchewan, southwest 
of Wollaston Lake. 


@ The great ENI group of Italy, through its SOMIREN 
arm, iS Our partner in exploration in Wyoming and 
Montana. And I am happy to announce that we have 
just concluded two important new agreements with 
SOMIREN for other areas. Our joint search for 
uranium and other minerals will now extend to 
Guyana, South America; and to the Cambrian Lake 
area of Quebec. 


These are major programs. They can involve explor—- 
ation expenditures by the participants of more than $9,000,000. 
Two others are in negotiation now. All provide for the develop- 
ment of uranium ore deposits that may be found. This is concrete 
evidence, gentlemen, that mining and oil companies, with skilled 
staffs to evaluate mineral ventures, have confidence in Denison's 
leadership in mineral exploration and mine development. This is 
true also of our Italian and Japanese partners who are willing to 
enter risk ventures with us in North America to help assure 
their countries of a uranium supply. These companies and 
countries have recognized the importance of action today for 
tomorrow's needs. 


THE BF FEGT: OF NEWIDISCOVERIES 


We come now to the question of whether all this activity, 
by ourselves and others, may result in temporary oversupply. 
It has happened with other minerals. Let's consider the effects 
of possible major discoveries of uranium. All segments of the 
nuclear industry, utility consultants, banks and investment 
houses agree that new deposits must be found --- but some have 
expressed the view that discoveries of large deposits will depress 
the selling price of uranium oxide. I must disagree with this 
view. 


The market price must be based on the costs of 
producing uranium plus a profitable return on investment. 
In the cost of production I include, of course, the cost of 
finding and developing the orebodies and amortizing plant 
facilities. Large, high grade orebodies, if not geographically 
remote, certainly will be more profitable than the average 
mine. Such deposits are rare indeed, and if discovered will 
not be numerous enough to "take-over" the huge market of 
the 1970's and 1980's. Average grade deposits will be needed. 
The price for the uranium they produce must be an attractive 
incentive to its finding and exploitation. The economics of 
average deposits in the growing market of the 1970's will 
have far more effect on the selling price of uranium than 
will occasional 'super-deposits" that may be discovered. 
Canadian deposits -- in particular Denison's massive orebody 
-- will play an important role in stabilizing the price and supply 
of uranium internationally. I do agree, however, that several 
such super-—deposits would reduce the "scarcity premium effect" 
on the future selling price of uranium — and delay the need to 
mine high cost reserves. More uranium deposits --- and good 
ones --- will be needed. Their effect will be to increase the 
supply of reasonably priced uranium. Certainly, the effect 
will not be to reduce the available supply by driving out less 
profitable producers. This could happen in a contracting or 
static market but not in the market we envisage for the future. 


I will admit, gentlemen, that I am concerned -—-- Iam 
concerned that we have not reached enough people with this 
viewpoint. I say this because some people in the investment 
Field, and some investors, have expressed uncertainty about 
uranium's price prospects as a result of rumored or reported 
discovery holes. We must expect that there will be new dis- 
coveries. There is a need for them to support a stable uranium 
market. We seem to see, at times, a paradox: A natural 
impatience of some investors for the immediate "bonanza" --- 
Followed by anxiety that the bonanza will result in depressed 
conditions for established companies. Gentlemen, I am 
firmly convinced of the need for a massive exploration effort 
by the mining industry. We and other major companies are 
not going to withdraw our efforts as the result of rumored 
discoveries --- or even by future proven 'super-deposits". 

If the market were that limited we would be putting our explor- 
ation funds and efforts elsewhere now. I have given you my 
response to this outlook --- and I would like to sum up by 
repeating to wavering investors: "Let's not lose sight of the 
objective --- we must press for the timely development of 
enough uranium resources to meet the demand of the "seventies 
and eighties". 
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U.S. RESTRAINTS ON CANADIAN URANIUM. 


The United States has made outstanding progress in 
nuclear technology for electric power generation. In this field, 
as in many others, it has been a world leader. American 
technology and nuclear reactors will be predominant internationally. 
The export market for them is important now to U.S. manufact-— 
urers. It will grow rapidly. There is excellent access to the 
export nuclear markets for United States products — and of course 
this is as it should be. 


But if we look at the international nuclear situation 
more closely we find restrictions imposed by United States policy 
--- restrictions that create a one-way flow in uranium supply. 
United States industry is free to sell uranium in foreign markets. 
But foreign producers do not have reciprocal rights --- domestic 
uranium only can be used in the United States. This restriction 
on Canadian and foreign imports will apply until mid-1973 unless 
Congressional action permits earlier easement. We have been 
hopeful about early removal of the restriction. In fact, Atomic 
Energy Commission officials clearly stated in 1967 that the matter 
was under review. But for 18 months there has been silence. 
Now it is time to express the discontent which all Canadian 
uranium producers feel at being barred from a natural market --— 
a market which should be open between neighbors. A good 
neighbor policy should be expressed through reciprocal markets 
in natural resources fields. 


There is support for this view by consumers in the 
United States. This is clearly evidenced by deep interest 
in Canadian uranium. This has resulted in specific requests 
for quotations on uranium, conditional on easement of govern- 
ment policy. Canadian uranium will not be detrimental to 
American industry --- it will, in fact, contribute to a stable 
uranium market and assure utilities of a dependable long-term 


supply. 


When the import restriction was imposed it was 
intended as a measure to help domestic mines survive the 
period of market stagnation, and to encourage exploration for 
new reserves within the United States. These aims have been 
achieved. Infact, favorable geological conditions have attracted 
so many American and foreign companies that the United States 
now ranks as the most actively explored area in the world for 
uranium. And U.S. producers no longer need market protection 


to survive. In my view, the time is past due for the removal of 
this artificial restraint. U.S. consumers should have the 
advantage of choice; and the removal of the trade restriction 
now would contribute to the orderly development of a stable 
international market. The United States will need Canadian 
uranium. The fact that American mining and oil companies 
are so active in uranium exploration in Canada is recognition 
of that fact. 


Canadian uranium producers must be able to compete 
with American and South African producers on the international 
market. But we are hobbled, unfairly in my view, by the import 
restriction. This is one challenge that we firmly believe is an 
impediment to the best interests of both nations. 


COMMON OBJECTIVES 


The mining industry has other distinct, but inseparable 
--- and inescapable challenges. 


e Firstly, to ensure that adequate uranium reserves are 
found and developed in time. 


e Secondly, to create the physical means to produce 
uranium concentrates at a rate commensurate with 
the requirements of the utility companies. 


The uranium outlook, perhaps has a different meaning 
for the producer than for the consumer. Electric utilities are 
concerned with low fuel costs and continuity of supply; for them 
uranium fuel is simply one factor in the cost of producing the 
final product --- electric power. To the mining company, 
uranium —--- as a concentrate or partly-processed fuel ---~is a 
final product. The mining company's paramount concern must 
be to obtain a favorable rate of return on money invested in 
finding and producing the uranium. A balance must be found 
between the fuel costs objectives of the utilities, and the 
financial objectives of the mineral producer. 


Timing could develop into a serious industry problem 
if producer and consumer, in the next year or two, allow 
uncertainties about each other's policies to defer positive action 
on fuel supply. And producer's uncertainties could delay develop- 
ment of new orebodies if short-term, wait-and-see policies 
prevail in the next two years. Indeed, the next two years will be 
a critical period for decision-making by producer and consumer. 
As producers we must be sure that no misunderstandings on 
these points are allowed to persist. 


10 


Uranium is an economical fuel and the utilities 
are concerned that its price not escalate sharply. We share 
this concern. As a company, we are taking positive measures 
through long-term contract offers, to assure continuity of 
supply to consumers at reasonable prices. But the effect of 
a change in price must be examined realistically. Somewhat 
less than 10% of total power generation costs are attributable 
to uranium oxide. A one-dollar per pound increase in price 
of U38O8 would be equivalent to .08 mill per kilowatt hour. 
If the cost of uranium were to increase from $8.00 to $10.00 
per pound power generation costs would increase only about 
1/6 of a mill per kilowatt-hour. When equated with advancing 
reactor technology, the price of uranium will not be a barrier 
to low cost nuclear power. 


OU (LOOK POR- DENISON 


I would now like to touch briefly on other factors that 
you as professional security analysts may consider important 
in appraising Denison. 


First let me emphasize an aspect of uranium pricing 
that has not yet received due recognition. I refer to production 
costs from new mines. Most of today's uranium is the product 
of mines that were developed when conditions were radically 
different in terms of construction costs. 


Denison's present uranium mining and milling facilities 
originally cost approximately $55,000,000. Today the same 
facilities would cost not less than $120,000,000. New mining 
and processing plants that will be sorely needed in the seventies 
must face costs with which established producers, with amortized 
plants, will not be burdened. This is a factor of tremendous 
importance. 


let me indicate in general terms the price that a new 
mine will need for uranium concentrates to obtain an adequate 
return on investment. A recent major study by a prominent 
oil company points out that a typical new U.S. uranium open-pit 
mine, would need a price of not less than $9.00 per pound. 
Indeed, the price would have to be $10.00 or over if there 
were typical royalty payments involved. 


My point, gentlemen, is that Denison's modern and 


well-maintained, amortized plant facilities represent a very 
real --- very valuable --- advantage ina competitive market. 
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Secondly — lets look at the present stock market 
valuation per pound of U8O8 reserves for important uranium 
producers —--- adjusting in each case so as not to include non- 
uranium assets. Based on present market price, Denison's 
uranium reserves are valued at approximately 40¢ (U.S.) per 
pound. Compare this with the reserve evaluation for other 
producers — 


-- American Nuclear —- $1.78 -- Federal Resources — $2.01 
-- Getty Oil - 92¢ -- Kerr-McGee —- $1.57 

-- Rio Algom — 60¢ -- United Nuclear - $4.67 

-- Utah Construction - $2.78 -—- Western Nuclear —- $2.73 


I leave it for you to make your own assessment of 
this rather startling set of market figures. 


As a third factor I re-emphasize the size and broad 
geographic scope of our exploration activities. Denison's 
active programs range right across Canada, through the 
western United States --- and extend to Ireland, Jamaica 
and South.America. These projects are designed to provide 
maximum possible exposure to attractive exploration opport— 
unities —-- not only in uranium —-- but also in other minerals. 
Denison is undertaking this through work on its Own account, 
through investments in other companies doing exploration work, 
through participations in projects with associated companies 
and through joint ventures with outside interests. Quite 
frankly --- we are very optimistic about our exploration 
projects! 


Speaking to this group it should be appropriate for me 
to make my fourth point -- and to conclude my formal remarks —- 
on the subject of earnings. 


Earnings have increased in each of the fiscal years 
since 1965. For 1969 I am brave enough to project -- even 
at this early date —-- that there will be a further earnings 
increase of approximately 5 to 10%. This will represent 
earnings in the range of $3.00 -— $8.10 per share. This 
estimated increase is attributable to improved uranium earnings, 
and increased revenue from investments. 


With the earnings base that has been established, 
we are confident that our vast uranium reserves, production 
capability, and other resources, will enable us to demonstrate 
outstanding growth in the 1970's and beyond. 
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PRODUCTION, RESERVES AND FUTURE USES OF URANIUM 


By John Kostuik, 
President - Denison Mines Limited 


The previous speaker has capably described the truly phenomenal 
growth in demand for energy from all sources. The basic factors, - population 
growth and industrial development, - which will create energy demand, are so 
fundamental to national economies that the ascending energy demand curve will 
be little affected by short-term factors. 


Because of the economic and practical advantages of nuclear 
power and the degree of present acceptance by electric utilities there is no 
doubt that uranium will be a principal source of primary energy in industrial 
countries. And this will happen within a decade. Indeed, during this period 
it will be the fastest growing source of energy, capturing, for example, more 
than half the electric utilities' expansion in the United States by 1980. 


The ready availability of energy sources from domestic and 
foreign resources is so essential to industrial nations that the long-range outlook 
for their adequacy is of prime importance. There has been international concern 
about the availability of uranium resources at reasonable cost to adequately 
support and foster the development of the nuclear power industry. Canada, 
fortunate in having established reserves and a potential in excess of any forsee- 
able domestic demand, can confidently look forward to being a principal supplier 
to the industry. 


World resources of uranium as they are known today are chiefly 
the result of exploration and development stimulated by the military market of 
the 1950's. During the survival years, before the arrival of the private market, 
the search for additional reserves faltered. And this is understandable. Now, 
intensive new exploration efforts are resulting from bright market projections. 


WORLD RESOURCES AND WORLD NEEDS 


There is a natural impatience for the immediate "bonanza'' now 
that exploration interest is high. This is part of the fascination of our industry, - 
but other virtues are patience and persistence. On reflection, I think we realize 
that there has not yet been sufficient time for large scale exploration programs 
to reach advanced stages. These are well planned efforts with the active phases, - 
in logical succession, - spread over several years. The time factor is a most 
important element in exploration; - and lack of early spectacular results should 
not be a cause for apprehension. 
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A comprehensive review of world resources was prepared by 
the European Nuclear Energy Agency and the International Atomic Energy 
Agency in December 1967. The outlook at that time is summarized in Table 1. 


REASONABLY ASSURED URANIUM ORE RESERVES 


TABLE 1 
A B A+B 
Reserves Additional Reserves 
Price Range U308 under $10. per lb, $10. - $15. range 
United States 180,000 tons 100, 000 280, 000 
United States (by-product) 120, 000 50,000 170, 000 
Canada 200, 000 130,000 330, 000 
South Africa (by-product) 205,000 65, 000 270, 000 
Sweden --- 350, 000 350, 000 
Others 121,000 85, 000 206, 000 
TOTAL (tons) 826, 000 780, 000 1, 606, 000 


These are reserves in the usual mining sense except where 
uranium is shown as a by-product, dependent on the production of another mineral. 
U.S. reserves as reported by the United States Atomic Energy Commission donot 
usually include uranium as a by-product of phosphoric acid production and copper 
leaching solutions. Output from South Africa, - a principal producer, - is mainly 
a by-product of gold mines, and is limited by an expected gradual decline in gold 
production in the middle seventies. These international agencies estimate that in 
the two categories (under $10. and $10. - $15. per lb. uranium oxide) there could 
be additional tonnages of roughly the same order of magnitude. But this is specula- 
tion and all observers. including the compilers, have been cautious in placing any 
dependence on it. 


These estimates have been widely quoted and at the time of publica- 
tion they were the most comprehensive statement of uranium resources available. 
Nearly 11/2 years have since passed and exploration activity has increased to the 
highest level for uranium in history. Has the situation changed significantly? 


A new report just received from the European Nuclear Energy 
Agency provides a ready comparison. It shows a reserve total of 700, 000 tons 
U308. This decrease results from the exclusion of United States by-product 
potential which will only become available at a relatively slow rate. 


Thus there have not been any changes since 1967 to significantly 
change the ENEA ore reserves tonnages estimates in the ''reasonably assured" 
category. In North America, where much activity is concentrated, changes have 
been minimal. e.g. The U.S. Atomic Energy Commission reported a net increase 
in U.S. reserves of only 7,000 tons in 1968. It is of course quite possible that some 
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additions to reserves have not been reported; for example, extensions to 
present orebodies. There are no confirmed reports of tonnage estimates in 
new areas, although discovery holes of undetermined potential have been 
reported. This is to be expected since in any area there will be a time lag 
between favorable holes and determination of the existence of a commercial 
deposit by additional drilling. We must wait for more information before 
any objective assessment of possible new reserves can be made. 


Indeed, the most striking point that emerges from any review 
is the lack of change in reserves despite the massive exploration effort that 
has been launched. The reserve figure will move up of course, but certainly 
there is not sufficient reported information for proposing a change in the 
reserve tonnages as now compiled. 


Present world resources, coupled with the existing production 
capability of the mining industry, provide a sound base from which to develop 
greater capabilities. This is a good starting position. But maximum effort 
will be needed to maintain a favorable position in the face of the rapidly rising 
consumption curve. By 1980 world uranium cumulative requirements will 
have reached 500,000 tons, half of it in the United States. This is far more 
than all the uranium oxide (380,000 tons) produced before 1968. Predictions 
beyond 1980 become very difficult and speculative, but U.S. Atomic Energy 
Commission studies suggest that cumulative U.S. domestic requirements alone 
could be in the order of 1,000,000 tons U308 by the year 2,000. A British official 
has estimated that World cumulative requirements will then be 3, 000, 000 tons 
U308. To bring this into perspective please recall that the world production rate 
at its maximum was 40,000 tons per year. 


The Chase Manhattan Bank* has just completed a thorough 
review on the outlook for uranium, because long-range trends in energy are so 
vital to the economy. In summary, - they estimate assured world ore reserves 
under $10. per pound U308 at 645,000 tons, - about 10% lower than the most 
recent ENEA report. Total world demand to 1980 for loading and burn-up in 
reactors is estimated at 430,000 tons. They emphasize that additionally a 
10 year forward reserve is needed. Their study indicates that the nuclear 
mining industry will have to provide, - as a minimum, - 1.1 million tons 
of U308 by 1980 to meet worldwide consumption and reserve requirements. 


TABLE 2 U308 REQUIREMENTS TO 1980 (In Short Tons) 
United Other Total 
States Countries 
Cumulative Consumption 264, 000 166, 000 430,000 
+ 10 year reserve 397,000 274, 000 671, 000 
TOTAL REQUIREMENT 661,000 440, 000 r POL F000 


*U308 - The Outlook for Uranium - by the Energy Division, 
Chase Manhattan Bank 
March, 1969 N.A. 
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Other agencies have assumed an 8 year reserve/consumption ratio. Chase 
Manhattan economists point out ---- and I quote "Assured resources seem to 
exist to meet anticipated demand through 1980 by a wide margin although to 
keep the price below $10. per pound, at least an additional 424, 000 tons of 

low cost reserves must be proved up during the 1968/1980 period". 


One must not, of course, equate resources with demand 
without consideration of production rates. Canada and the United States fortunately 
have well established mines and mills. These together with those of other world 
producers have a present annual output of about 23,500 tons U308. To meet 
consumer requirements the annual production rate must increase to 40, 000 tons 
per year by 1975, and must double again, to about 80,000 tons annually by 1980. 
As we look ahead to the rapid increase in market demand we must not forget 
that we are still on the low end of the curve; - we still have a production capability 
exceeding consumption. But this is a situation that will soon change. It is perhaps 
a classic opportunity for consumers to adopt long-term measures to ensure 
future deliveries. Some reluctant consumers have opted for short-term procure- 
ment policies; other have recognized the value and the need for long-term contracts 
for an orderly market. 


But there are still some purchasers who do not recognize that 
production planning by mining companies will tend to be short range if most 
supply contracts are short-term. Short-term planning for mines soon results 
in higher production costs and inability to respond quickly and economically 
to market demands. The result is that, in a growing uranium market, short- 
term purchasing policies initally may find some"'bargains''in small lots. But 
the delayed effect is to increase the cost to the purchaser. The producer, 
uncertain about production schedules, is forced to adopt higher cost, short range 
production and development policies. Better dialogue will help to correct this 
situation; and I am happy to say that we now find more willingness by the utility 
companies to frankly discuss mutually advantageous policies for the long-term 
benefit of Buyer and Seller. 


In brief, then, we begin the new nuclear era with a good reserve 
position. Requirements of the next decade are so high that this advantageous 
starting position must be reinforced by a maximum effort to find additional reserves 
for the late seventies. Certainly, major expansion of production capabilities will 
be dependent on development of new ore reserves. 


OUTLOOK FOR ADVANCES IN URANIUM PROCESSING METH ODS 


Hydrometallurgical extraction methods have been successful 
for uranium recovery and there is no reason to believe that the next few years, - 
or even the next decade, - will see any radically new approach. In fact hydromet- 
allurigical processes will become more common in the recovery of other metals. 
New uranium mills now in the planning stage will be similar to existing mills, 
with some refinements. The outlook for the next decade is for the continued use 
of proven processes, but with a wider use of process control measures such as 
advanced instrumentation and possibly process computers. There is considerable 
interest in ore preparation methods to separate and discard barren and low-grade 
fractions of the mined ore to obtain a higher grade feed for the mill. Some 
progress in this approach can be expected. 


sasdQ. .obtes doleeenuaeideaumaal way ‘Oona 9 18H 

of (e927 aootvoRet boxused" stoup 1 bas =+-> to 9 $ 

of dguvodiis diguso obiw 6 yd 080f dgvorsdt bee 

to amot 000 ASP Lecoiibbs as tase! ts .bav0q 194. “ole w 
| “bocteg O8e1\ 600k add pails qe bavorq:sd, tevm 6 
Re de nage 
basmish dtiw eeo1039t steups oatwag To ton. hewon: ead 
yietsnujtot aetsi2 betinU od? bas sbsasd .asts? moitoubetq to. molistebi: 
bitow r9rlto to saodd dthwtedtepo? saedT ellie bas verion bode tided . 
jeom oT .80U amot 002 £8 tuodg to tuqiuo fspans ines | f 
$000 0b of sanetont term 361 oottowborg Isunnes od? einametinper 
yrrily { ylisunns enot 000.08 tuods of. Higgs sidvob taum bine. 27RE 
hae of ton tavern ew basorsh tox1ee af oesetbai bigest od? ar 3 
viilidsqs? neitouborg 8 ovsd [lite ow - jevamo edt to bas wol sdf ao tise ets 
iqsdizog ef tl .agasdo aooe [iw tad} moitewdia se ef eid} wH §6Snowgmmendd | 
eters oF astuessat orret-gael tqobs of ezeeuenod Tok Sanaa hie 2 
“91b9019 mtet-ttede tol beigo evad azemiuened tasio ulga Sarmied, Pragpiet > 
Josiirtos orei-gael tot beem edt bres saley ond hesingoos* svsbd tedto ¢ 
ssonzens (laa 
tad? Ssiagoost fom ob odw etsasdotng @enoe [lite ste etedt tw R 
tao a gmat troda sd ot baad fliw seittagaioo goinim wigeninate : 
etluess aoos aeaim tol goinnslg muetsiaese -mitet-?ode OTe & DB TCC 
yiiecimoacss bis ybloiup baogess oF ytilidant bas 2205 noitouborg 1 
~troda footer muiasiv aniworw 8 ab dedt at tloest odT ane: ? 
tud .etol Mame af ecisgssd' smoe bat yet ylistin’ esioiog gy , 
asoubo1rdq oT .yeesdo tuq od) of daoo Say saserom. ot ar 
egaet itone ,j#0> tedgid Jqobs oF be> tet af ,eelubodoa neltouboug 3 FOC 
vidi tosutos of qled Iliw sugolsib tagiea - lapioioeg tasorqolevsh: bas 1 
ia wok ¥d fete ee 916i bab: WOR OW hil nite aa, es re ras 1 ba 5 


asoegsinavbhs eidt ist dad oa ets: apreie ee teen odd te itv 
vises1 Ismoiibbs bait of tz0lte mame & yd) baoselstes od taut moitieeq 
{liw seltilidegss soltoubotg to Lobe asgue stojsem: ,yinisiteD .estiaeves:stal oft 
/80vI92897 970 wart to Anmaqoterns m0 mere 


aco HAM. Aa itn MUTMAmY a“ BAOMAVCA 20%" 


Luteassoue aged ove sid sie acihawetei Phila ent obeanoigte | ra 
~ ,exsoy wot ixea odd tad® avelied of. no@ase? of 8f oted? bre yravooes ouins 
-lamorbys iostal .dosotages wen yilssiha: yas ose Iliw ~ ,sbsosh ixen edt xe 
elatom tedio.to yrevoost 94% mi moneunes stom emosed iliw pertersbebi. _ ry 
8ilim griteixe of telimie ed iw ogete gainnale- -odt ot wom eff ier i 
sau beunijmos oft tot et sbsosb txen 343 vol Aodl3ivo oT _eiaeminaites en 
85 dove eexuesom lotines saso0tg to saw tebiw s ddiw gud oes 200 
sidstebienoos ai stadt .eisingmos Beso0%q yidiaaog bas mois 
sbszy-wol bas netted brsseib bas stex6qe2 oF ebor 
. oerrom | kere ont iia, beat ebsig iach: seed 


CURRENT EXPLORATION 


Nearly every major mining company in the United States and 
Canada has a uranium exploration program, and many large American oil 
companies have entered into the competition for uranium reserves. The result 
is that, in comparison with the original boom of the 1950's 


---- more money is being spent in the search 
---- drilling is ata higher rate 
---- many more skilled people are involved 


Among the most active are companies which are experienced 
in the uranium industry, in production and exploration; other companies with 
the capabilities and financial resources to competently undertake large-scale 
mineral search programs are in the field too. These include major mining 
and oil companies with massive capital who are recent entrants in the uranium 
field, and accustomed to risk ventures. The international importance and scope 
of the search is demonstrated by developments in 1968 when the interest of foreign 
companies resulted in joint ventures with North American partners. Principal 
companies from Japan and Europe now are participants in joint ventures in the 
United States and Canada. It is to be expected that this trend will continue and 
the geographical areas for such ventures will broaden. Foreign participants, 
some without exploration or mining experience, are willing to accept a new type 
of business risk as a positive measure to help ensure a nuclear fuel supply for 
their reactors. Another distinctive feature is that Canadian mining firms 
have large and very active exploration programs in the United States, and well- 
financed American companies are prominent in exploration in Canada. North 
America, because of its past record and its potential, is the principal area 
for exploration; however exploration by North American groups already has 
extended to South America, Australia and Africa. 


AREAS OF PRINCIPAL INTEREST 


As an indication of the extent and trend of effort to find new 
reserves in new areas as compared with extensions of established areas we 
can observe U.S. drilling reports. 


---- In1967 10.8 million feet of surface drilling was divided 
evenly between exploration and development drilling 
along known trends in productive districts. 


---- In 1968 24 million feet of surface drilling probably 
will be 65% exploration, 35% development. 


We can expect that drilling will continue for several years at 
the 1968 annual rate, with an increased proportion for exploration drilling 


as new areas graduate from the preliminary examination stages. 


boo suaiimos Lliw bnedtd aid? tadt beioegns od, od aitl .sbassO bas « 


eqyi wen s tgs00s of yailliw exs ,somsigeque gackeckert 19, cobstolgxe : 
tot yigguea Le : 1sgloun 6 ¢tuene glod of etme Som eviligog 8 as Asin a 


lew bap ,apsiate sashes eoj al eomstgong noiisrelgxs, svitos eT. ; 


bebivib eew gailtiah sositwa io ton) aces pethity: r ot aes at ie ie 


MIEABIN ods mi @taetias. Iae> $7. 9148 ow Lateqes evie eben sjive Qs m 
eqa 
ioxot to teeretui otf aedw 8dCI af etooengelavel ve bessriacomeb ai dots: 
{agioaitd .arentv8q aso beoA dso Aiw setae iniot uh ‘betiveat as 
ait of Retuiney Inte, Ai aiitsqionteq ote wot sqowud bine a6ga lh, 10 


Sakae Greats con ae 
aca eule yen wh 
te t s 
Oe j A 
‘ P : ity’ [ 
hal PS ae 
‘ , ‘ i 
Mey mihi ae 
OF an Ha Bie | a i 
pie a reas f ed ae rt a iain bor 


3 BMG 
a 


bas estate bosia od? ai yosgmnoo. aida aie 
lio RRDEREREA ike  slee bas iibeidshiarias , 


debi ‘odd at inege gittod af vonone asec 
ots nent & 18 el aaillis Reon Perini 
be vigwss ats aloo bolfila 910m versa mint A 
bestsitagqxs 878 1d Git whitaigises ats svitos teas adi guonta © i 
dtiw asinsqcnoo tedio proitaroloxss $a6 nolpouboatg mm pestis ty: oui 18 
sigve-sprel sletrebaws yliceteqmos of seotuoees Isionsail bre a 


gainim 106m obofont seodT oof blew of? Mi aus eenaxjong As ! 


72 bas sonst pea: ott Lanoliscrctat odT .eetiagy Aatr oF pet 


hi he 


siesqioivis@ mist0t™.aebsord Liw serwaoy dove 10d pene eonae 


ecrtit gcicin: asibsasd t6dt ad etiieet 6vitomitelh YedtonA 


diol .sheas ab nots rolqxe-mi iaamimnoyg e928 seiaegrac 
se1s Isaicaitg. edt ef ,stasiog ap baanet Mibed aes oat 
ped ybsotls aquorg sr, aig AIO b | 


Gi ww Pvc | pias haga 
war buét of td: ote To bao td ne aetna i io. pales oe i a ce 
on aborts bodatidates lo encisaaing Asi soneynes Bs raieies esse 


gaillinh psa. has noitsxolqxe asowied ylaeve 
aiodete th, viduicnaitatale al abaest deci peers, a 


yidsdortg gocitliney Madi to ‘Yea io biked AS baer ei er ole ' ii ; j 
aronrgolaveb ss Seam arsine Ped od ad i rey iat “ae i 


$6 eisoy [stevee8 tok  sunitaos ifiw grilliah: ‘ibe dnacan nso.0W 
gtillizs noitetolgxe 10% molieqgoig beagetoal asodthw 


2egetea aman ssbactnie Ihienaeics ve mot TAY. ) 
My ‘e.) Arce #.: ‘i as ih gl ag Dp nic ite 


se at 
A 


; 
Man b ee i 44 ar 


aA dibs if wy ee tisk “ibd 


6. 


There are significant differences in the conditions for exploration 
as compared with the 1950's. The very intensive work of that decade resulted 
in the discovery of a number of areas or districts in North America containing 
the deposits which form the basis of the uranium industry. And once again 
there is a great deal of effort to discover new deposits in these ''old"’ or known 
districts. But in these areas there are few new surface showings to develop; 
new deposits will be deeper, harder to find and will require more drilling. 
New deposits in these districts are likely to require underground operations. 


In addition to the re-appraisal of known districts, completely 
new districts now are being investigated in many countries, including Canada. 
Some locations are geographically remote and are expensive to explore and 
exploit. Recent discoveries in Africa may be important; new occurrences 
are reported from South America and Australia; and in Canada a great deal of 
activity is centered in new areas in Saskatchewan, Quebec and the North West 
Territories. Uranium is very widely distributed and there are many areas in 
the world with favorable geological environment which have yet to come under 
the close scrutiny of the geologist. 


At this point I would like to comment on the effects of possible 
major discoveries of uranium. All segments of the nuclear industry, utility 
consultants, banks and investment houses agree that new deposits must be 
found; but some have expressed the view that discoveries of large deposits will 
depress the selling price of uranium oxide. I must disagree with this view. 
The market price must be based on the costs of producing uranium plus a 
profitable return on investment. In the cost of production I include the cost 
of finding and developing the orébodies and amortizing plant facilities. Large, 
high grade orebodies, if not geographically remote, certainly will be more 
profitable than the average mine. Such deposits are rare indeed, and if 
discovered will not be numerous enough to ''take-over'' the huge market of 
the 1970's and 1980's. Average grade deposits and low grade deposits will be 
needed too, and the price for the uranium they produce must be an attractive 
incentive to their finding and exploitation. The economics of average deposits 
in the growing market of the 1970's will have far more effect on the s elling price 
of uranium than will occasional ''super-deposits'' that may be discovered. I 
do agree, however, that several such super-deposits would reduce the "scarcity 
premium effect" on the future selling price of uranium, - and delay the need to 
mine high cost reserves, - for example those reserves which would require a 
selling price of $10. - $15. (in 1969 dollars) per pound of U308. More uranium 
deposits, - and good ones - will be needed. Their effect will be to increase the 
supply of reasonably priced uranium; - certainly the effect will not be to reduce 
the available supply by driving out less profitable producers. This could happen 
in a contracting or static market but not in the market we envisage for the future. 
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PROSPECTING TRENDS 


In his search the geologist now has available to him improved 
equipment. Examples are the airborne gamma ray spectrometer, and sensitive 
radiation detection equipmerm for ground use. Certain geochemical techniques 
show possible value in exploration, as do methods for the detection of radon 
gas in soils and water. Techniques, of course, can only be supplementary to 
geological principles, and act as aids to the geologist's judgment. Better map 
coverage and more extensive photographic coverage, including ''radar type" 
methods greatly assist structural interpretations. In the future infra-red 
photography may be valuable for rapid preparation of preliminary geological 
maps. These are useful tools in the search for uranium; but they can be 
effective only if used in areas favorable for the occurrence of economic deposits 
of uranium. The understanding of geologic controls remains of fundamental 
importance and geologic research to deepen our knowledge of the mechanics of 
ore deposition continues. As informa tion accumulates and regional reconnaissance 
mapping continues in unexplored and lesser known areas, new deposits will be 
found. We can expect that some will be similar to those now being mined; and 
some will be new types. Remote geographical locations are not the obstacles 
they once were, but the grade of remote deposits must be high enough to offset 
geographical disadvantages and they must compete with low-grade deposits 
near established centres. In the vicinity of deposits now being exploited 
exploration work will continue for many years, - much of it at increasing 
depths. In summary, I am confident that intelligent effort, using the best 
techniques available and supported by the resources of experienced companies, 
is the best possible assurance that the uranium requirements of the late 1970's 
and beyond will be met successfully. 


OUTLOOK FOR THORIUM 


I will restrict my comments on thorium to a brief summary of 
reserves and Canada's position because there are really no significant develop- 
ments to report. 


The present uses of thorium are chiefly in magnesium alloys 
and gas lamp mantles. It is well known that thorium has a potential as a nuclear 
fuel for advanced converter and breeder type reactors, but a commerical market 
is not likely to develop before the 1980's. Reasonably assured thorium resources 
are in the order of half a million tons, at prices under U.S. $10. per pound ThO2. 
There is at present no incentive to develop these resources because of world 
over-supply. In Canada, thorium is recoverable as a by-product of uranium 
operations in the Elliot Lake area where the concentration in the ores is in the 
order of 3/4 to 1 pound per ton. Canadian thorium resources are estimated at 
200,000 tons, - a very substantial proportion of the known resources of this 
metal. Resources are more than adequate for any probable requirement. 
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U.S. RESTRAINTS ON CANADIAN URANIUM 


| I think it is appropriate at this time to comment on an inequality 
in the international trade between friendly nations with nuclear electric power 
programs. Canadians have been reluctant to express their views to United 
States authorities on American trade restrictions on foreign uranium, because 
an early change in U.S. policy was expected. Perhaps we have been too 
reluctant. 


In all projections one central fact stands out clearly; the U.S. 
market over the next decade will require one-half of all uranium produced in 
the world, - and very possibly more than one-half. United States industry is 
the leading supplier of nuclear plant equipment and technology to other countries, 
and is free to sell uranium in foreign markets. But foreign producers do not 
have reciprocal rights; - domestic uranium only can be used in the United States. 
This restriction on Canadian and other foreign imports will apply until mid-1973, 
unless Congressional action permits earlier easement or lifting of the restrictions. 


Although the United States position on uranium imports must 
be considered a restrictive trade practice there have not been strong objections 
by other countries. This is mainly due to two factors; - Canada and South Africa 
are the only two countries, other than the United States, with any really sub- 
stantial uranium reserves; and there was reason to believe that the restriction 
would be lifted before 1973. In1967-and later, statements by American officials 
made it clear that the matter was under review. This was hopeful but nothing 
has resulted. And in fact, the mid-1973 date is subject to Congressional review 
before becoming official. This is a one-way situation indeed, for an international 
nuclear industry in which the U.S. is the leading exporting nation. 


When the import restriction was imposed it was intended as a 
measure to help domestic mines survive the period of market stagnation, and 
to encourage exploration for new reserves within the United States. These 
aims have been achieved. In fact, favorable geological conditions have attracted 
so many American and foreign companies that the United States now ranks as the 
most actively explored area in the world for uranium. And U.S. producers 
no longer need market protection to survive. In my view, the time is past 
due for the removal of this artificial market restraint so that U.S. consumers 
will have the advantage of choice in the international market; and the removal 
of the trade restriction now would contribute to the orderly development of 
a stable international market. The United States will need Canadian uranium. 
The fact that American mining and oil companies are so active in uranium 
exploration in Canada is recognition of that need. 
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Gentlemen, my purpose has been to outline the outlook for 
uranium resources and to comment briefly on the measures needed to meet 
market objectives. I have omitted detail and tables but I hope I have conveyed 
optimism about our industry's capability to provide the needed resources. 
There can be problems of timing, - for example, delay in the opening of a true 
international market for nuclear fuel - and delay in the price incentives for 
increasing production capabilities. We are ina period of rapid change, - 
and of great challenges. The next decade will be a fascinating period and the 
mining industry in welcoming its challenges will be a contender for its 
rewards. 


April 21, 1969. 
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